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Figure 2 A. 

[ATGAAAAAAACACTATCATTAAAAAATGACTTTAAAGAAATTAAGACTGATGAATTAGA 
GATTATCATTGGCGGA (AGCGGAAGCCTATCAACATTTTTCCGGCTGTTTAACAGAAGTT 
TTACACAAGCTTTGGGAAAA) ] TAA 



Figure 2B. 

AGCGGAAGCCTATCAACATTTTTCCGGCTGTTTAACAGAAGTTTTACACAAGCTTTGGGA 
AAA 



Figure 2C. 

[ATGAATGAAGCCTTAATGATACTTTCAAATGGTTTATTAACTTATCTAACCGT 

TCTATTTCTCTTGTTTCTATTTTCTAAGGTAAGTAATGTCACTTTATCGAAAAA 

GGAATTAACTCTTTTTTCGATAAGCAATTTTCTGATAATGATTGCTGTTACGA 

TGGTGAACGTAAACCTGTTTTATCCTGCAGAGCCTCTTTATTTTATAGCTTTAT 

CAATTTATCTTAATAGACAGAATAGTCTTTCTCTAAATATATTTTATGGTCTGC 

TGCCTGTTGCCAGTTCTGACTTGTTTAGGCGGGCAATCATATTCTTTATCTTGG 

ATGGAACTCAAGGAATTGTAATGGGCAGTAGCATTATAACCACCTATATGAT 

CGAGTTTGCAGGAATAGCGCTAAGTTACCTCTTTCTCAGTGTGTTCAATGTTG 

ATATTGGTCGACTTAAAGATAGTTTGACCAAGATGAAGGTCAAAAAACGCTT 

GATTCCAATGAATATTACTATGCTTCTATACTACCTTTTAATACAGGTATTGT 

ATGTTATAGAGAGTTATAATGTGATACCGACTTTAAAATTTCGTAAATTTGTC 

GTTATTGTCTATCTTATTTTATTTTTGATTCTGATCTCATTTTTAAGCCAATATA 

CCAAACAAAAGGTTCAAAATGAGATAATGGCACAAAAGGAAGCTCAGATTC 

GAAATATCACCCAGTATAGTCAGCAAATAGAATCTCTTTACAAGGATATTCG 

AAGTTTCCGCCATGATTATCTGAATATTTTAACTAGCCTCAGATTAGGCATTG 

AAAATAAAGATTTAGCTAGTATTGAAAAGATTTACCATCAAATCTTAGAAAA 

AACAGGACATCAATTGCAGGATACCCGTTATAATATCGGCCATCTAGCTAAT 

ATTCAAAACGATGCTGTCAAGGGTATCTTGTCAGCAAAAATCTTAGAAGCTC 

AGAATAAAAAGATTGCTGTCAATGTAGAAGTCTCAAGTAAAATACAACTGCC 

TGAGATGGAGTTGCTTGATTTCATTACCATACTTTCTATCTTGTGTGATAATGC 

CATTGAGGCTGCTTTCGAATCATTAAATCCTGAAATTCAGTTAGCCTTTTTTA 

AGAAAAATGGCAGTATAGTCTTTATCATTCAGAATTCCACCAAAGAAAAACA 

AATAGATGTGAGTAAAATTTTTAAAGAAAACTATTCCACTAAAGGCTCCAAT 

CGCGGTATTGGTTTAGCAAAGGTGAATCATATTCTTGAACATTATCCCAAAAC 

CAGTTTACAAACAAGCAATCATCATCATTTATTCAAGCAACTCCTAATAATAA 

AA]TAG 
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Figure 2D. 

[ATGATTTCTATTTTTGTATTGGAAGATGATTTTTTACAACAAGGACGTCTTGAAACCAC 
CATTGCAGCTATCATGAAAGAAAAAAATTGGTCTTATAAAGAATTGACTATTTTTGGAAA 
ACCACAACAACTTATTGACGCTATCCCTGAAAAGGGCAATCACCAGATTTTCTTTTTGGA 
TATTGAAATCAAAAAAGAGGAAAAGAAAGGACTGGAAGTAGCCAATCAGATTAGACAGCA 
TAATCCTAGTGCAGTTATTGTCTTTGTCACGACACATTCTGAGTTTATGCCCCTCACTTT 
TCAGTATCAGGTATCTGCTTTGGATTTTATTGATAAATCTTTGAATCCTGAGGAGTTCTC 
CCACCGCATTGAATCAGCGCTGTATTATGCTATGGAAAACAGCCAGAAGAATGGTCAATC 
AGAGGAACTTTTTATTTTCCATTCATCTGAAACTCAGTTTCAGGTCCCTTTTGCTGAGAT 
TCTGTATTTTGAAACATCTTCAACAGCCCATAAGCTCTGCCTTTATACTTATGATGAACG 
GATTGAATTCTACGGCAGTATGACTGACATTGTTAAAATGGATAAGAGACTTTTTCAGTG 
CCATCGCTCTTTTATTGTCAATCCTGCCAATATTACCCGTATTGATCGGAAAAAACGCTT 
GGCCTATTTTCGAAATAATAAGTCTTGTCTTATTTCACGAACTAAGTTAACAAAACTGAG 
AGCTGTGATTGCTGATCAAAGGAGAGCAAAA] TGA 
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Figure 3 



A. 

MKKTLSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 
B. 

MNEALMILSNGLLTYLTVLFLLFLFSKV 

FYPAEPLYF IALS IYIiNRQNSLSLNI FYGLLPVAS SDLFRRAI I FF I LDGTQGI VMGS S 
IITTYMIEFAGIALSYLFLSVFNVDIGRLKDSLTO 

YVIESYNVIPTLKFRKFWIVYLILFLILISFLSQYTKQKVQNEIMAQKEAQIRNITQY 
SQQIESLYKDIRSFRHDYLNILTSLRLGIENKDLASIEKIYHQILEKTGHQLQDTRYNI 
GHLANIQNDAVKGILSAKILEAQNKKIAVNVEVSSKIQLPEMELLDFITILSILCDNAI 
EAAFESLNPEIQI^FFKKNGSIWIIQNSTKEKQIDVSKIFKENYSTKGSNRGIGLAKV' 
NHILEHYPKTSLQTSNHHHLFKQLLI IK 

C. 

MI S I FVLEDDFLQQGRLETTI AAIMKEKNFWSYKELTI FGKPQQL IDAI PEKGNHQI FFL 
DIEIKKEEKKGLEVANQIRQHNPSAVIVFVTTHSEFMPLTFQYQVSALDFIDKSLNPEE 
FSHRIESALYYAMENSQKNGQSEELFIFHSSETQFQVPFAEILYFETSSTAHKLCLYTY 
DERIEFYGSMTDIVKMDKRLFQCHRSFIVNPANITRIDRKKRLAYFRNNKSCLISRTKL 
TKLRAVIADQRRAK 
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Figure 4 



A. 

BM71 CSP 
GB14 CSP 
H7 CSP 
JH1005 CSP 
LT11 CSP 
NG8 CSP 
UAB159 CSP 

B. 

consensus: 1 MKKTLSLKNDFKEIKTDELEIIIGG SGSLSTFFRLFNRSFTQALGK 46 
predicted cleavage site: 



1 MKKTPSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 46 
1 MKKTLSLKNDFKE I KTDELE 1 I IGGSGSLSTFFRLFNRS FTQALGK 46 
1 MKKTLSLKNDFKEIKTDELEI I IGGSGSLSTFFRLFNRS FTQALGK 46 
1 MKKTLSLKNDFKEIKTDELEIIIGGSGTLSTFFRLFNRSFTQA 43 
1 MKKTLSLKNDFKEIKTDELEIIIGGSGSLSTFFRLFNRSFTQALGK 46 
1 MKKTLSLKNDFKE I KTDELEI I IGGSGSLSTFFRLFNRS FTQALGK 46 
1 MKKTLSLKNDFKE I KTDELE 1 1 IGGSGS LSTFFRLFNRS FTQALGK 46 
**** ********************** .*************** 



Figure 5 



SGSLSTFFRLFNRSFTQALGK 
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Figure 6 



Genetic Transformation in S. mutans Biofilms 




UAB159 JH1005 GB-14 

Strains 
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Figure 7 





Peptide added 


No peptide 


Strain 


Number of 


Number of 


Transformants/Recipients 


Transformants/Recipients 


UAB15 


4.65 X 10" 1 


1.78 X10' 6 


JH1005 2 


6.98 X 10" 2 


0 



'The final concentration of SCSP used was 500 ng/ml 
The strain contains a nonsense mutation in the comC gene encoding the CSP. 
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Figure 8 



ComC region 



ComC Primer Pair: F5-B5 



[F5] 23406-23424 5 - AGTTTTTTGTCTGGCTGCG -3 1 

19 nt forward primer 
pctG+C: 47.4 Tm: 50.5 

[B5] 24056-24037 5'- TCCACTAAAGGCTCCAATCG -3 1 

20 nt backward primer 
pctG+C: 50.0 Tm: 51.9 

651 nt product for F5-B5 pair (23406-24056) 
Optimal annealing temp: 50.3 
pctG+C: 30.9 Tm: 71.5 



ComD region 



ComD Primer Pair: F 1 -B 1 



[Fl] 392-415 5 1 - CGCTAAGTTACCTCTTTCTCAGTG -3' 
24 nt forward primer 
pctG+C: 45.8 Tm: 51.6 

[Bl] 683-663 5'- GCTTCCTTTTGTGCCATTATC -3' 
2 1 nt backward primer 
pctG+C: 42.9 Tm: 50.8 

292 nt product for Fl-Bl pair (392-683) 
Optimal annealing temp: 49.5 
pctG+C: 30.8 Tim 70.2 

ComE region 

ComE Primer Pair: Fl-Bl 



[Fl] 145-165 5'- CCTGAAAAGGGCAATCACCAG -3* 

2 1 nt forward primer 
pctG+C: 52.4 Tm: 55.9 

[Bl] 606-585 5'- GCGATGGCACTGAAAAAGTCTC -3* 

22 nt backward primer 
pctG+C: 50.0 Tm: 55.4 

462 nt product for Fl-Bl pair (145-606) 
Optimal annealing temp: 53.6 
pctG+C: 38.3 Tm: 74.1 



1 
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Figure 9A 

Sequence Range: 1 to 2 557 

10 20 30 40 50 

ACATTATGTGTCCTAAGGAAAATATTACTTTTTCAAGAAAATCCATGATT 
TGTAATACACAGGATTCCTTTTATAATGAAAAAGTTCTTTTAGGTACTAA 

<K K L F I W S K 



60 70 80 90 100 

TTTTCATAAAAAATAGTATACTAATTATAATCAAAAAAAGGAGATATAAA 
AAAAGTATTTTTTATCATATGATTAATATTAGTTTTTTTCCTCTATATTT 
<K MFFLISI IILFLLYL 

< 



110 120 130 140 150 

ATGAAAAAAACACTATCATTAAAAAATGACTTTAAAGAAATTAAGACTGA 
TACTTTTTTTGTGATAGTAATTTTTTACTGAAATTTCTTTAATTCTGACT 

' ORF RF [2] > 

<IFFVSDNFFSKLSILVS 



160 170 180 190 200 

TGAATTAGAGATTATCATTGGCGGAAGCGGAAGCCTATCAACATTTTTCC 
ACTTAATCTCTAATAGTAACCGCCTTCGCCTTCGGATAGTTGTAAAAAGG 
E L E g T F F:> 

^ * ^ ORF RF [2 ] [ _> 

<S N S I I M 



210 220 230 240 250 

GGCTGTTTAACAGAAGTTTTACACAAGCTTTGGGAAAATAAGATAGGCTA 
CCGACAAATTGTCTTCAAAATGTGTTCGAAACCCTTTTATTCTATCCGAT 

ORF RF [2] ' > 



260 270 280 290 300 

ACATTGGAATAAAACAAGGCTGGATTTATTATTCCAGCCTTTTTAAATGT 
TGTAACCTTATTTTGTTCCGACCTAAATAATAAGGTCGGAAAAATTTACA 

310 320 330 340 350 

AAAATAAAAATACAGGGTTAAATAATCAAGTGTGCTGTCGTGGATGAGAA 
TTTTATTTTTATGTCCCAATTTATTAGTTCACACGACAGCACCTACTCTT 

360 370 380 390 400 

GATAAAACTATCTCTTAGAGAATAGGCCTCCTCTATTTTATTATTAGGAG 
CTATTTTGATAGAGAATCTCTTATCCGGAGGAGAT AAAATAATAATC CTC 

<_ ORF RF [ ™~* 



410 420 430 440 450 

TTGCTTGAATAAATGATGATGATTGCTTGTTTGTAAACTGGTTTTGGGAT 
AACGAACTTATTTACTACTAC TAACGAACAAACATTTGA CCAAAACCCTA 

ffiffj^ L S' -T K P ~Yj 
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Figure 9B 

< ORF RF[4] C 



460 470 480 490 500 
AATGTTCAAGAATATGATTCACCTTTGCTAAACCAATACCGCGATTGGAG 
TTACAAGTTCTTATACTAAGTGGAAACGATTTGGTTATGGCGCTAACCTC 
<HEL IHNVKALGIGRNS 
< ORF RF[4] C 



510 520 530 540 550 
CCTTTAGTGGAATAGTTTTCTTTAAAAATTTTACTCACATCTATTTGTTT 
GGAAATCAC CTTAT CAAAAGAAATTTTTAAAATGAGT GTAGATAAACAAA 
f<G K T S Y N ; E K F I K S V ~" D I Q K 
< " ORF RF [4] C 



560 570 580 590 600 
TTCTTTGGTGGAATTCTGAATGATAAAGACTATACTGCCATTTTTCTTAA 
AAGAAACCACCT TAAGACTTACTATTTCTGATATGACGG TAAAAAGAATT 
|<E K T S N Q I I F V I S G N K K F 
< ORF RF[4] C 



610 620 630 640 650 

AAAAGGCTAACTGAATTTCAGGATTTAATGATTCGAAAGCAGCCTCAATG 
TTTTCCGATTGACTTAAAGTCCTAAATTACTAAGCTTTCGTCGGAGTTAC 

M> 

!<F ; A L Q I E ~P N^zT^S ~ g ~ g Yi 

< ORF RF[4] C 



660 670 680 690 700 

GCATTATCACACAAGATAGAAAGTATGGTAATGAAATCAAGCAACTCCAT 
CGTAATAGTGTGTTCTATCTTTCATACCATTACTTTAGTTCGTTGAGGTA 
ALSHKIESMVMKSSNSI> 

ORF ,RF [3] > 

[<A N D C L I S L I T I F D L L E M 
< " ORF RF[4] C " "~ 



710 720 730 740 750 

CTCAGGCAGTTGTATTTTACTTGAGACTTCTACATTGACAGCAATCTTTT 
GAGTCCGTCAACATAAAATGAACTCTGAAGATGTAACTGTCGTTAGAAAA 
SGSCILLETSTLTAIF> 

O RF RF[3] > 

;<E P L Q I K S S V E V N V A I K K 
< ORF ™RF [ 4 ] C Z 



760 770 780 790 800 

TATTCTGAGCTTCTAAGATTTTTGCTGACAAGATACCCTTGACAGCATCG 
ATAAGACTCGAAGATTCTAAAAACGACTGTTCTATGGGAACTGTCGTAGC 
L F> 

> 

< ORF RF[4] C 



810 820 830 840 850 

TTTTGAATATTAGCTAGATGGCCGATATTATAACGGGTATCCTGCAATTG 
AAAAC TTATAATCGATCTACCGGCTATAATATTGCCCATAGGA CGTTAAC 

-.jft:^ - Vli^r^Hjfe ©^::s^ ::■ N Y R T D ' Q L Q 
< ORF RF[4] C 



App. No. 09/833,017 

Inventor: Cvitkovitch et al. 

Atty. Dkt: 2224-01301 (formerly 1889-00401) 

Replacement Sheet 11 of 19 

Figure 9C 

860 870 880 890 900 

ATGTCCTGTTTTTTCTAAGATTTGATGGTAAATCTTTTCAATACTAGCTA 
TACAGGACAAAAAAGATTCTAAAC TACCATTTAGAAAAGTTAT GATCGAT 

jSS^^ E I S • • A'^'f] 

< " ORF RF[4] C 



910 920 930 940 950 

AATCTTTATTTTCAATGCCTAATCTGAGGCTAGTTAAAATATTCAGATAA 
TTAGAAATAAAAGTTA CGGATTAGAC TCCG ATCAATT T TATAAGTCTA TT 

!<B-^M ; ^:R : ^ V :;E" I G L R L~ S T L I N L Yj 
< ORF RF [4 ] C " 



960 970 980 990 1000 

TCATGGCGGAAACTTCGAATATCCTTGTAAAGAGATTCTATTTGCTGACT 
AGTACCGCCTTTGAAGCTTATAGGAACATTTCTCTAAGATAAACGACTGA 
MAETSNILVKRFYLL T> 

\<D~ H R F S R I D K Y L S E I Q Q S| 
< ORF RF[4~] C 



1010 1020 1030 1040 1050 

ATACTGGGTGATATTTCGAATCTGAGCTTCCTTTTGTGCCATTATCTCAT 
TATGACCCACTATAAAGCTTAGACTCGAAGGAAAACACGGTAATAGAGTA 
ILGDISNLSFLLCHYLI> 



j<Y Q T I N R I Q A E K Q A M I E N 
< ^ ORF RF [4] C 



1060 1070 1080 1090 1100 

TTTGAACCTTTTGTTTGGTATATTGGCTTAAAAATGAGATCAGAATCAAA 
AAACTTGGAAAACAAACCATATAACCGAATTTTTACTCTAGTCTTAGTTT 
LNLLFGIL A> 



|<Q V K Q K T Y Q S L F S I ~"l I "fi 

< ORF RF[4] C " 



1110 1120 1130 1140 1150 

AATAAAATAAGATAGACAATAACGACAAATTTACGAAATTTTAAAGTCGG 
TTATTTTATTCTATCTGTTATTGCTGTTTAAATGCTTTAAAATTTC AGCC 

|<F L I L Y V I V V F K R "f" K L 

< ORF RF[4] C 



1160 1170 1180 1190 1200 

TATCACATTATAACTCTCTATAACATACAATACCTGTATTAAAAGGTAGT 
ATAG TGTAATAT TGAGAGA TATTGTATGTT ATGG ACATAATTTTC CATCA 
!<I V N Y S " E I V Y L V Q I L L Y Y 
< " ~ORF RF [4 ] C 



1210 1220 1230 1240 1250 
ATAGAAGCATAGTAATATTCATTGGAATCAAGCGTTTTTTGACCTTCATC 
TATCTTCGT ATCATTATAA GTAACCTTAGTT CGCAAAAAACTGGAAGTA G 
£L -M - T I N M P I L R_ K K V K M 
< ORF RF [4] C 



1260 1270 1280 1290 1300 

TTGGTCAAACTATCTTTAAGTCGACCAATATCAACATTGAACACACTGAG 
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ure 9D 

AACCAG TT TGATAGAAATT CAGCTG GTTATAG TTGTAACTTGTGTGACTC 
< ORF RF[4] C " 



1310 1320 1330 1340 1350 

AAAGAGGTAACTTAGCGCTATTCCTGCAAACTCGATCATATAGGTGGTTA 
TTTCTCCATTGAAT CGCGATAAGGACGTTTGAGCTA GTA TATCCACCA AT 

< ORF RF [4 ] C 



1360 1370 1380 1390 1400 

TAATGCTACTGCCCATTACAATTCCTTGAGTTCCATCCAAGATAAAGAAT 
ATTACGA TGACGGGTAATGTTAAGGAACTCA AGGT AGGTTCTA TTTCTTA 

< ' ORF RF[4] C 

<LEKLEMWSLSY 



1410 1420 1430 1440 1450 

ATGATTGCCCGCCTAAACAAGTCAGAACTGGCAACAGGCAGCAGACCATA 
TACTAA CGG G CGGAT T TGTTCAGTCT TGA CCGT TGTCCGTCGTCTGGTAT 
[<l' I A R R F" L D S S A V P _L_ 0_ J?J 

< ORF RF[4] C " 

<SQGGLCTLVPLLCCVM 

< 



1460 1470 1480 1490 1500 
AAATATATTTAGAGAAAGACTATTCTGTCTATTAAGATAAATTGATAAAG 
TTTATATA AATCTCTTTCTGATAAGACA GATAA TTCTATTT AACTATTTC 
pF I N~ L S L S N Q R N L Y I S L A 
< ORF RF~[4] C ~ 



1510 1520 1530 1540 1550 

CTATAAAATAAAGAGGCTCTGCAGGATAAAACAGGTTTACGTTCACCATC 
GATA TTTTATTTCTCCGAGACGTCCTATTTTGTCCA AATGCAAGTGGTAG 
Rl" F Y L P E A P Y F L N V " N v " M 
< ORF RF[4] C " ' 



1560 1570 1580 1590 1600 
GTAACAGCAATCATTATCAGAAAATTGCTTATCGAAAAAAGAGTTAATTC 
CATTG T CGTTAGTAATAGTCTTTTAA CG AATAGC TTTTTTCTCAATTAAG 
5T V A I M I L F N SI S F L T L E 
< ORF RF[4] C ' 



1610 1620 1630 1640 1650 

CTTTTTCGATAAAGTGACATTACTTACCTTAGAAAATAGAAACAAGAGAA 
GAAAAAGCTATTTCACTGTAATGAATGGAATCTTTT ATCTTTGTTCTCTT 
!<K K S L T V N S V K S F L L L~F^ 

< ORF RF[4] C 

1660 1670 1680 1690 1700 

ATAGAACGGTTAGATAAGTTAATAAACCATTTGAAAGTATCATTAAGGCT 
T ATC TT GCCAATCTATTCAATTATTTGGTAAAC TTTCA TAGTAAT TCCGA 
RlT\ ■ T L Y T L Ii G N ■ -" 7 S?""L I " M L A 
< ORF RF[4] C 



1710 1720 1730 1740 1750 
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re9E 

TCATTCATTTTGCTCTCCTTTGATCAGCAATCACAGCTCTCAGTTTTGTT 
AGTAA GTAAAACGAGAGGAAACTAGTCGTTAGTGTCGAGAGTCAAAACAA 



< " ORF RF [ 5] ~C 



1760 1770 1780 1790 1800 

AACTTAGTTCGTGAAATAAGACAAGACTTATTATTTCGAAAATAGGCCAA 
TTGAA TCAA GCACTTTATTCTG TTCT GAATAATAAAGCTTTTA TCCGG TT 

!<L 7 K T ; R S I_.L_J C S K N N R 1f^_/A_|J 
< ORF RF [ 5 ] C 



1810 1820 1830 1840 1850 
GCGTTTTTTCCGATCAATACGGGTAATATTGGCAGGATTGACAATAAAAG 
CGCAAAAAAGGC TAGTTA TGCCCATTATAACCGTCCTAACTGTTATTTTC 
<fT K K " R D I r R T I N A P N V I F : ~'" ; S; 
<^ ORF RF[5] C 



1860 1870 1880 1890 1900 

AGCGATGGCACTGAAAAAGTCTCTTATCCATTTTAACAATGTCAGTCATA 
TCGCTACCGTGACTTTTTCAGAGAATAGGTAAAATTGTTACAGTCAGTAT 
MALKKSL IHFNNVS H> 

_ OR F R F [1] > 

;<R H C Q F L R " K D M K V I D T M 
c ORF RF[5] C 



<V 
< 

1910 1920 1930 1940 1950 

CTGCCGTAGAATTCAATCCGTTCATCATAAGTATAAAGGCAGAGCTTATG 
GACGGCATCTTAAGTTAGGCAAGTAGTATTCATATTTCCGTCTCGAATAC 
TAVEFNPFI IS IKAEL M> 

OR F R F [!]___ > 

■<S G Y F E 1 R E D Y T Y L C L K H 

< " " ORF" RF [5 ] "C """ """ 



<A TSNLGNMMLI 
ORF RF[6] C 



1960 1970 1980 1990 2000 

GGCTGTTGAAGATGTTTCAAAATACAGAATCTCAGCAAAAGGGACCTGAA 
CCGACAACTTCTACAAAGTTTTATGTCTTAGAGTCGTTTTCCCTGGACTT 

G C> 
> 

<A T ~S "s" ~ T E F Y L I E A F P V Q If 

< " "~" ORF RF [5] C " 

<PQQLHKLICFRLLLSRF 

< ORF RF[6] C 

2010 2020 2030 2040 2050 

ACTGAGTTTCAGATGAATGGAAAATAAAAAGTTCCTCTGATTGACCATTC 
TGACTCAAA GTCTACTTACC TTTTATTTTTCAAGGAGACTAACTGGTAAG 
<Q T E S S H ~y 'W T F L E ". E S Q G N 

< ORF RF[5]~"c " 

<SLKLHI S FLFNRQNVMR 

< ORF RF[6] C 
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Figure 9F 

2060 2070 2080 2090 2100 

TTCTGGCTGTTTTCCATAGCATAATACAGCGCTGATTCAATGCGGTGGGA 
AAGACCGACAAAAGGTA TCGTATTATG TCGCGACTAAG TTACGCCACCCT 
!< K • Q S N E M A Y Y L A S E " f R H S 

< ORF RF [5] C . 

<R A T K W L M 
< ORF RF[6] C 



2110 2120 2130 2140 2150 
GAACTCCTCAGGATTCAAAGATTTATCAATAAAATCCAAAGCAGATACCT 
CTTG AGGAGTCCTAAGTTTCTAAATAGTTATT TTAGGTTTCGT CTATGGA 
!<F E E P N L S K D I F D L A S V Q 
< ORF RF[5] " 



2160 2170 2180 2190 2200 

GATACTGAAAAGTGAGGGGCATAAACTCAGAATGTGTCGTGACAAAGACA 
CTATGACTTTTCACTCCCCGTATTTGAGTCTTACACAGCACTGTTTCTGT 

M C R D K D> 

j<Y Q ~~F T L P M F ET" H T T V F V 
< ORF RF [sT C_ 



2210 2220 2230 2240 2250 

ATAACTGCACTAGGATTATGCTGTCTAATCTGATTGGCTACTTCCAGTCC 
TATTGACGTGATCCTAATACGACAGATTAGACTAACCGATGAAGGTCAGG 
NNCTRIMLSNLIGYFQS> 



;<I V A S P N H Q R I Q N A V E L G 
< ORF RF [5] C ' 



2260 2270 2280 2290 2300 

TTTCTTTTCCTCTTTTTTGATTTCAATATCCAAAAAGAAAATCTGGTGAT 
AAAGAAAAGGAGAAAAAACTAAAGTTATAGGTTTTTCTTTTAGACCACTA 
FLFLFFDFNIQKENLVI> 



!<K K E E K K I E I D L F F I Q H N 

— — - - QRF RF [ 5 ] c ' ~ 



2310 2320 2330 2340 2350 

TGCCCTTTTCAGGGATAGCGTCAATAAGTTGTTGTGGTTTTCCAAAAATA 
ACGGGAAAAGTCCCTATCGCAGTTATTCAACAACACCAAAAGGTTTTTAT 
ALFRDSVNKLLWFSK N> 



|<G K E P I A D I L Q Q P K G F I; 

< ORF RF[5] C_ 

2360 2370 2380 2390 2400 

GTCAATTCTTTATAAGACCAATTTTTTTCTTTCATGATAGCTGCAATGGT 
CAGTTAAGAAATATTCTGGTTAAAAAAAGAAAGTACTATCGACGTTACCA 
SQFFIRPIFFFHDSCNG> 



M I A A M V> 



|<T L" E k ; y" s w" "n ; K 'e "k M I A A I l{ 

< ORF RF[5] C 



2410 2420 2430 2440 2450 
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Figure 9G 

GGTTTCAAGACGTCCTTGTTGTAAAAAATCATCTTCCAATACAAAAATAG 
CCAAAGTTCTGCAGGAACAACATTTTTTAGTAGAAGGTTATGTTTTTATC 
G F K T S L L> 



VSRRPCCKKSSSNTKI> 



> 




< ORF RF[5] C 



2460 2470 2480 2490 2500 

AAATCATTATTTCTCCTTTAATCTTCTATTTAGGTTAGCTGATTAACACT 
TTTAGTAATAAAGAGGAAATTAGAAGATAAATCCAATCGACTAATTGTGA 
EIIISPLIFYLG> 



HIS 



2510 2520 2530 2540 2550 

ATACACAGAAAAGGTATAAAACGATATCACTCAATAAAATCTACTAACTT 
TATGTGTCTTTTCCATATTTTGCTATAGTGAGTTATTTTAGATGATTGAA 

AATAACC 
TTATTGG 



j 
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Figure 10 



A. 

ATGGAAGAAGATTTTGAAATTGTTTTTAATAAGGTTAAGCCAATTGTATGGAAATTAAG 
CCGTTATTACTTTATTAAAATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGA 
TTTTGCACCAATTATTAAGGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTAT 
ATCTATTTTAAGACACGTTTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAG 
TCAGAAACGTCGTTTTAATAGAATGTCTTATGAAGAAGTCGGTGAGATTGAACACTGTT 
TGTCAAGTGGCGGTATGCAATTGGATGAATATATTTTATTTCGTGATAGTTTGCTTGCA 
TATAAACAAGGTCTGAGTACTGAAAAGCAAGAGCTGTTTGAGCGCTTGGTAGCAGGAGA 
GCACTTTTTGGGAAGGCAAAGTATGCTGAAAGATTTACGTAAAAAATTAAGTGATTTTA 
AGGAAAAA 

B. 

MEED FE I VFNKVKP I VWKLSRYYF I KMWTREDWQQEGML I LHQLLREHPELEEDDTKLY 
IYFKTRFSNYIKDVLRQQESQKRRFNRMSYEEVGEIEHCLSSGGMQIjDEYILFRDSLLA 
YKQGLSTEKQELFERLVAGEHFLGRQSMLKDLRKKLSDFKEK 

C. 

GTAAATAAAACAGCCAGTTAAGATGGGACATTTATGTCCTGTTCTTAAAGTCTTTTTCG 
TTTTATAATAATTTTATTATAAAAGGAGGTCATCGTAATAGATGGAAGAAGATTTTGAA 
ATTGTTTTTAATAAGGTTAAGCCAATTGTATGGAAATTAAGCCGTTATTACTTTATTAA 
AATGTGGACTCGTGAAGATTGGCAACAAGAGGGAATGTTGATTTTGCACCAATTATTAA 
GGGAACATCCAGAATTAGAAGAGGATGATACAAAATTGTATATCTATTTTAAGACACGT 
TTTTCTAATTACATTAAAGATGTTTTGCGTCAGCAAGAAAGTCAGAAACGTCGTTTTAA 
TAGAATGTCTTATGAAGAAGTCGGTGAGATTGAACACTGTTTGTCAAGTGGCGGTATGC 
AATTGGATGAATATATTTTATTTCGTGATAGTTTGCTTGCATATAAACAAGGTCTGAGT 
ACTGAAAAGCAAGAGCTGTTTGAGCGCTTGGTAGCAGGAGAGCACTTTTTGGGAAGGCA 
AAGTATGCTGAAAGATTTACGTAAAAAATTAAGTGATTTTAAGGAAAAATAGTTAAAAA 
GGGAAAGAATGGAACATGTGATTGTACCATTCTTTTTGGTTGAAAATTAAGAAAAGTTA 
TTATAAATTATTGGTTTAACATGCCATATTA 



s 
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Figure 11 A. 

ATGAAACAAGTTATTTATGTTGTTTTAATCGTCATAGCCGTTAACATTCTCTTAGAGATT 
ATCAAAAGAGTAACAAAAAGGGGAGGGACAGTTTCGTCATCTAATCCTTTACCAGATGGG 
CAGTCTAAGTTGTTTTGGCGCAGACATTATAAGCTAGTACCTCAGATTGATACCAGAGAC 
TGTGGGCCGGCAGTGCTGGCATCTGTTGCAAAGCATTACGGATCTAATTACTCTATCGCT 
TATCTGCGGGAACTCTCAAAGACTAACAAGCAGGGAACAACAGCTCTTGGCATTGTTGAA 
GCTGCTAAAAAGTTAGGCTTTGAAACACGCTCTATCAAGGCGGATATGACGCTTTTTGAT 
TATAATGATTTGACCTATCCTTTTATCGTCCATGTGATTAAAGGAAAACGTCTGCAGCAT 
TATTATGTCGTCTATGGCAGCCAGAATAATCAGCTGATTATTGGAGATCCTGATCCTTCA 
GTTAAGGTGACTAGGATGAGTAAGGAACGCTTTCAATCAGAGTGGACAGGCCTTGCAATT 
TTCCTAGCTCCTCAGCCTAACTATAAGCCTCATAAAGGTGAAAAAAATGGTTTGTCTAAT 
TTCTTCCCGTTGATCTTTAAGCAGAAAGCTTTGATGACTTATATTATCATAGCTAGCTTG 
ATTGTGACGCTCATTGATATTGTCGGATCATACTATCTCCAAGGAATATTGGACGAGTAC 
ATTCCTGATCAGCTGATTTCAACTTTAGGAATGATTACGATTGGTCTGATAATAACCTAT 
ATTATCCAGCAGGTCATGGCTTTTGCAAAAGAATACCTCTTGGCCGTACTCAGTTTGCGT 
TTAGTCATTGATGTTATCCTGTCTTATATCAAACATATTTTTACGCTTCCTATGTCTTTC 
TTTGCGACAAGGCGAACAGGAGAAATCACGTCTCGTTTTACAGATGCCAATCAGATTATT 
GATGCTGTAGCGTCAACCATCTTTTCAATCTTTTTAGATATGACTATGGTAATTTTGGTT 
GGTGGGGTTTTGTTGGCGCAAAACAATAACCTTTTCTTTCTAACCTTGCTCTCCATTCCG 
ATTTATGCCATCATTATTTTTGCTTTCTTGAAACCCTTTGAGAAAATGAATCACGAAGTG 
ATGGAAAGCAATGCTGTGGTAAGTTCTTCTATCATTGAAGATATCAATGGGATGGAAACC 
ATTAAATCACTCACAAGTGAGTCCGCTCGTTATCAAAACATTGATAGTGAATTTGTTGAT 
TATTTGGAGAAAAACTTTAAGCTACACAAGTATAGTGCCATTCAAACCGCATTAAAAAGC 
GGTGCTAAGCTTATCCTCAATGTTGTCATTCTCTGGTATGGCTCTCGTCTAGTTATGGAT 
AATAAAATCTCAGTTGGTCAGCTTATCACCTTTAATGCTTTGCTGTCTTATTTCTCAAAT 
CCAATTGAAAATATTATCAATCTGCAATCCAAACTGCAGTCAGCTCGCGTTGCCAATACA 
CGTCTTAATGAGGTCTATCTTGTCGAATCTGAATTTGAAAAAGACGGCGATTTATCAGAA 
AATAGCTTTTTAGATGGTGATATTTCGTTTGAAAATCTTTCTTATAAATATGGATTTGGG 
CGAGATACCTTATCAGATATTAATTTATCAATCAAAAAAGGCTCCAAGGTCAGTCTAGTT 
GGAGCCAGTGGTTCTGGTAAAACAACTTTGGCTAAACTGATTGTCAATTTCTACGAGCCT 
AACAAGGGGATTGTTCGAATCAATGGCAATGATTTAAAAGTTATTGATAAGACAGCTTTG 
CGGCGGCATATTAGCTATTTGCCGCAACAGGCCTATGTTTTTAGTGGCTCTATTATGGAT 
AATCTCGTTTTAGGAGCTAAAGAAGGAACGAGTCAGGAAGACATTATTCGTGCTTGTGAA 
ATTGCTGAAATCCGCTCGGACATTGAACAAATGCCTCAGGGCTATCAGACAGAGTTATCA 
GATGGTGCCGGTATTTCTGGCGGTCAAAAACAGCGGATTGCTTTAGCTAGGGCCTTATTA 
ACACAGGCACCGGTTTTGATTCTGGATGAAGCCACCAGCAGTCTTGATATTTTGACAGAA 
AAGAAAATTATCAGCAATCTCTTACAGATGACGGAGAAAACAATAATTTTTGTTGCCCAC 
CGCTTAAGCATTTCACAGCGTACTGACGAAGTCATTGTCATGGATCAGGGAAAAATTGTT 
GAACAAGGCACTCATAAGGAACTTTTAGCTAAGCAAGGTTTCTATTATAACCTGTTTAAT 
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Figure 1 1B. 

MKQVIYWLIVIAVNILLEIIKRVTKRGGTVSSSNPLPDGQSKLFWRRHYKLVPQIDTRD 
CGPAVLASVAKHYGSNYS IAYLRELSKTNKQGTTALGI VEAAKKLGFETRS I KADMTLFD 
YNDLTYPFIVHVIKGKRLQHYYWYGSQNNQLIIGDPDPSVKVTRMSKERFQSEWTGLAI 
FLAPQPNYKPHKGEKNGLSNFFPLIFKQKALMTYIIIASLIVTLIDIVGSYYLQGILDEY 
IPDQLISTLGMITIGLIITYIIQQVMAFAKEYLLAVLSLRLVIDVILSYIKHIFTLPMSF 
FATRRTGE I TSRFTDANQI I DAVASTI FS I FLDMTMVI LVGGVLLAQNNNLFFLTLLS I P 
IYAIIIFAFLKPFEKMNHEVMESNAWSSSIIEDINGMETIKSLTSESARYQNIDSEFVD 
YLEKNFKLHKYSAIQTALKSGAKLILNWILWYGSRLVMDNKISVGQLITFNALLSYFSN 
PIENI I NLQS KLQ SARVANTRLNEVYLVE S E FE KDGDL S ENS F LDGD I SFENLSYKYGFG 
RDTLSDINLSIKKGSKVSLVGASGSGKTTLAKLIVNFYEPNKGIVRINGNDLKVIDKTAL 
RRHISYLPQQAYVFSGSIMDNLVLGAKEGTSQEDIIRACEIAEIRSDIEQMPQGYQTELS 
DGAGI SGGQKQRIALARALLTQAPVLILDEATSSLDILTEKKI I SNLLQMTEKTI IFVAH 
RLSISQRTDEVIVMDQGKIVEQGTHKELLAKQGFYYNLFN 



Figure 1 1 C. 

ATGGATCCTAAATTTTTACAAAGTGCAGAATTTTATAGGAGACGCTATCATAATTTTGCG 
ACACTATTAATTGTTCCTTTGGTCTGCTTGATTATCTTCTTGGTCATATTCCTTTGTTTT 
GCTAAAAAAGAAATTACAGTGATTTCTACTGGTGAAGTTGCACCAACAAAGGTTGTAGAT 
GTTATCCAATCTTACAGTGACAGTTCAATCATTAAAAATAATTTAGATAATAATGCAGCT 
GTTGAGAAGGGAGACGTTTTAATTGAATATTCAGAAAATGCCAGTCCAAACCGTCAGACT 
GAACAAAAGAATATTATAAAAGAAAGACAAAAACGAGAAGAGAAGGAAAAGAAAAAACAC 
CAAAAGAGCAAGAAAAAGAAGAAGTCTAAGAGCAAGAAAGCTTCCAAAGATAAGAAAAAG 
AAATCGAAAGACAAGGAAAGCAGCTCTGACGATGAAAATGAGACAAAAAAGGTTTCGATT 
TTTGCTTCAGAAGATGGTATTATTCATACCAATCCCAAATATGATGGTGCCAATATTATT 
CCGAAGCAAACCGAGATTGCTCAAATCTATCCTGATATTCAAAAAACAAGAAAAGTGTTA 
ATCACCTATTATGCTTCTTCTGATGATGTTGTTTCTATGAAAAAGGGGCAAACCGCTCGT 
CTTTCCTTGGAAAAAAAGGGAAATGACAAGGTTGTTATTGAAGGAAAAATTAACAATGTC 
GCTTCATCAGCAACTACTACTAAAAAAGGAAATCTCTTTAAGGTTACTGCCAAAGTAAAG 
GTTTCTAAGAAAAATAGCAAACTCATCAAGTATGGTATGACAGGCAAGACAGTCACTGTC 
ATTGATAAAAAGACTTATTTTGATTATTTCAAAGATAAATTACTGCATAAAATGGATAAT 



Figure 11D. 

MDPKFLQSAEFYRRRYHNFATLLIVPLVCLIIFLVIFLCFAKKEITVISTGEVAPTKWD 
VIQSYSDSSI IKNNLDNNAAVEKGDVLIEYSENASPNRQTEQKNI I KERQKREEKEKKKH 
QKS KKKKKS KS KKAS KDKKKKSKDKES S SDDENETKKVS I FAS EDGI I HTNPKYDGANI I 
PKQTE I AQ I YPD I QKTRKVL I TYYAS SDDWSMKKGQTARLSLEKKGNDKWI EGKIMNV 
ASSATTTKKGNLFKVTAKVKVSKKNSKLIKYGMTGKTVTVIDKKTYFDYFKDKLLHKMDN 
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Figure 12 




NG8 (wt) 



ComC mutant 



